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AB Liposomes having on the surface the reactive groups - 

contg. (poly) oxyalkylene (1-maleimidyl) -X- (OA) n-O- (CO(CH2)p) -CO-NH-Lip 

(I ;OA=C2- 4 -oxyalkylene; n=l-1000; oxyalkylenes need not be same when 
n>2 /oxyalkylene may be random or block; X=divalent org. group; p=l-6 ; 
q=0 , 1 ; Lip-NH = NH3 contg. phospholipid component of liposome) are 
prepd. By reacting the liposomes prepd. from NH3-contg. phospholipids 
with(l-maleimidyl) -X- (OA)n-O- (CO(CH2)p) -CO-NH-B (II; OA, n, X, p, q, as 
in I; B= amino-reactive group) . Prep, of poly oxyalkylene deriv. 

(1-maleimidyl) - (CH2 ) 3-CO-NH- (CH2) 3- (OCH2CH2) n-O-CO- (1-imidazolyl) (III) 
by reacting . alpha . -OH- . omega . -propylamine-polyethyleneglycol (mol . wt . 
3000) with N- (6-maleamidobutyloxy) succinic acid imide, and N,N f - 
carbonyldi imidazole was demonstrated. Liposomes prepd. from egg yolk 
phosphatidylcholine, cholesterol, a 

dipoalmitoylphosphatidylethanolamine were treated with III to prep, 
functional liposomes having av. particle 

size of 184 nm (CV value 17%) , or 188 nm (CV value 18%) after storage 
at 5. degree, for 3 wk . The liposomes prepd. with the methods exhibit 
improved stability and thus are useful for drug delivery system. 
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[0 0 4 1] £©fc«)£tf;tt'J*V-A«. ^£©j»K 



©iije^. mmm. 7^^>hfc£<D£#rt{c&-rr 

[0 0 4 2] U#V-A£:Sjg-r5BS. ^fifcflc 

1, 2-V> (2. 4-^-^^^^X 
/I";!/) -3-*X7rf^3'J>©i, Kftffi-t. 
8P#J@H. #±i!HSI2i. 1 9 8 8¥3iSgfgfT© rg 
#V-Aj p 3 1 3~3 1 5fclB*©t><Z)ft<t:a<*tf 
n-5. ^neo^TlJ. 1, 2-i? (2, 4 -^^x 

[0 0 4 3] a^tt'J#V-A«. UtPV-A^S^ 

Hy^XM$&?S^C<t0. *5^«7\/^Wte?RlSfctt 
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(10) 

17 

[0 0 4 4] ffiroS^tt/MfifrtLTOStSttJIiteSLffl 

(*SSS£ Oft) M. KS) . fMtiMHH. 
5fc£fc», Sfi8ttl£&, K^ttfeaStt^H 

[oo4 5] 'mftmmmte>Rfomomm%m\t. & 

tt®#&£<l:D SOTS fll^i, 757 

tf-^-cKesnb-r eic * o est- -s ;r t 

[0 04 6] £©«fc5KLT#£nfc/jN)i&<£&S&3Qi<D 

[0 0 4 7] ±m&ft<OKfo&'mft-V$>ZKfo&S. J t 
)Ptt» 75/a&#T^U>J§K*WS3.T. Sfcteffi© 

«5t (i) -e«t)^ns5ji£:stt»s:wrs^?¥ffi-r 

[0 048] 

[0 0 4 9] *^©/J%ga#:«fi(f»i, itaoiSftE 

TSfcsnss&sttSfc^rr* (*u) ^-*->7Ji/* 50 



4tlB¥8-l 1 7 5 8 6 
[0 0 5 0] *5g^WKl5tt/hSaft:©Mii^ffiT«. 7 

[0 0 5 1] 

1. 4-mD->'10ml1"l: > o-kHDti'-B 

3000) lg (3 3 3 tfmo 1) 4s«ktfN- (6-V 
KSF^'Jm'/) 3AJl-f3H14 0mg 

(50 0jimol) fcillA, 4 < CT6^fW8l#bfc. S 
N, N ' -AM^'f5y i ;-)V8 1rag 

(5 0 0/tmol) 4*Cr 1 2^fW8l#bfc. 

K**F7«. fcifiU ^^nfcitj«l^@*5 0nil$ 

ap*. a zizmnmm <awsH*3ooo) \zzvm 
8Wc ^n^jtig^b. Tit C8) -rat^n-aa 
e «©£&tt # >j 3-*->7;w* u >ipi#£ 

#fc (W7 8» . 
[fcl 3] 

o 

N - (CH 2 ) 3 CN (CH 2 )3(OCH 2 CH2) n O - C- N^J 
O n = 66 

- C83 

[0 0 5 2] HJg^l-1 
IP»*X7r5 1 v ? Jl'3iJ>'2 Omg (26tfmol) , 
ni/X^D— ;U3. 9mg (10#mo 1) 
frS. h<;i/^X7r^v^X^/-Jl/73>2. 8mg 

(4«mol) fc-tXSI^XntCAn. 2m 1 CD^> 

ftJfi* 1 m 1 /tXffliH«»JHW*J:tfj|?^y 

3-9 7.V )l—$f—\Z£.K) 3. 0 — 1. 0 — 0. 2 wm(D 
# »J * -jP^- h ^ ><£f®^3i)a$ ^ z. t tc<t 

[0053] #e.nfcu#y-Ai»5o o 
u i \z, &mmi^%%ntzLRfa'&m**ci'7)v*v 
ymm#* i o w t %©jgfitc^tf£attia£* i m 1 

S:S0^., pH7. 4{C*3^T^MT6^fWS*£:S'a:, V 
SlSiHT^ Sephadex G - 5 0 Zm^TV ')V 
-mSL&S#tfffl- (N I COM PlfcSa. N I COMP 3 
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(11) 

19 

7 OHPL, MS) fcffl^TSteLfctdS. * 
|J18 4nm (CV«17^) t?*ofc. 5^1:. 5*0 

8 8nm (CVffil8%) T&ofc. ^Odt^S. ± 

[0054] mmmi-2 
mmm 1 - 1 tmm\zvx. &«LRj6tt#y 

£nfcE&£U4W-A£*tfc (Wftgl 8 9 nm. 
CV«18%) . Sfc, 5t;T3jafffl##L£&©¥J% 
feg«19 2nm (CV«2 0%) ^JttelCfil 

[0 0 5 5] ^Sg«SJ 1-3 

m&m\-\ tmmizLx. fcffUTic C9) -c*t>s 

co-* h*->#iJ**>-X^> 0 0 0) 

1 0 w t % &$tS £SW lml£fflHT, YH 
3 F8£*T£#U**i'X3 1 ^>«#'^:$' 

til9 3nm, CVtel8%).£fc, 5*0^3®!!!] 
##Lfc|g©¥^ia«ttl 9 6 nm (CV«2 0%) T? 

[ftl4] 
O 

V /^N 30 

• (CH 2 ) 5 CN CCH 2 )3(OCH 2 CH 2 ) n O - C - fyl 

O O 
n"=66 

.•» C9) 



1S8W8- 1 1 7 5 8 6 



20 



■ [0056] ^mmi-A 

nmmi- 1 t^tbT. ittzvy*. cio] xat> 

fi£# ; #^fi*S>2 1 0 0) 5wt Jfcfc.fctfa-*^ 
ftJUtf-jl/ (N-:fr*vnA?gM'3 F) -co-Zh* 
a sifiVtt*sX3-V> (3HF»ii*}3 0 0 0) 1 0wt% 
£-&tf£JIfcJ&ifi* 1 m 1 £ffl^T, VHSHlSt 
T3#U **5'7JWfl'>fW»* V* «fc OftS 

BncSA£nfcRjfM4U#7-A£#fc W5&&19 
lnra, CVI19W . Sfc. 5t;T3jSffl&#L;fc 
&©¥«!&gW:l 9 7 nm (CV<I2 0%) £ 

Ufcl 5] 
o 



CH 3 



N " (CH 2 ) 3 CN{CH 2 ) 3 (OCH 2 CH 2 ) n (OCHCH 2 )m- 



-O 



N 



C 10] 



m =5. 



n=40(7 > J' A 
[0 0 5 7] ^JS^l -5 

^jjSM 1 - 1 fcB«fcUC, fcfc'LTsS; CI ID TSt) 

sn^s^tt*u^->r^w>si^5w t %*5<t 

-a>-* h*^#U**->X^> (^^P«*9 3 0 0 
0) 1 0wt%^tf^aW*tS*lml Sffl^T. V 

«t D A3 tlfcKlStt U # V - A S:#fc 

(¥^1SSl8 7nm. CVffll7%) . 5tt 

3MM«#bfc^©^)|ag«l 9 0nm (CVll 9 

%) T<&!3. ^£tttSnTVifc« 
[ft 16] 



H 

• (CH 2 ) 3 CN (CH 2 )3(OCH 2 CH 2 ) n (OCH 2 CH 2 CH 2 CH 2 ) m - 

-o-c-n j - cm 



m = 5 

[0058] gumi -6 

*jfi«9i - 1 t.mmz\sx. fcfcbTic ci 2] -c*t> 
snsRjfctttf u tti/rb* v>mmw 5 w t 96*5 J: 

-o)-^ h*v'^U^^>'X5 1 W> (»fiiKl3 0 0 
0) 1 0wt%££tr£JS«:fcfi*lml Sffl^T, v 

J; 0 ft*® \zm A 3 ftfcEf&ft U # V - A * #fc 
(f^S18 8nm, CVI16W. Jfc, 5t:-C 



3jlM«#Lfcm©¥^)iaSttl 9 Onm (CVfil 8 

[ftl 7] 
o 



N-(CH 2 ) 3 C(OCH 2 CH 2 ) n -0- 
im66 

50 [0 0 5 9] m&mi-i 



N 



C 125 
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(12) 



#M¥8- 1 17 5 8 6 



21 



22 



mmm i - 1 tn^tcbx, rznvy^. ci 3D -v&t> 

3 n-5 * U **->7JHr U >SMU# 5 w t %43«fctfa - 
*3Ml/*Jl/#x;|, (N-3r+->nA^3H) -a>- 
;* h*->#U^v-X^l/> (#^ffi&3 0 0 0) 1 0 
wt%£^tf£S«:fe£*lml £fflV>T, vW^F 

8 1 nm. CVfil 8%) . 5'C-r3jlRfl##b 
Jfc&£>¥i9&&«l 8 9nm (CVftl 9%) 
*J6ttK«nTV»fc. 10 
Mtl 8] 
O 

N - {CH 2 ) S CN (CH 2 ) 3 COCH 2 CH 2 ) n - 



-0-CCH 2 CH 2 CO-Nl 
O O 



(13) 



8nm, CV<1 18%) . Sfc, S'CTSaWfiJSLfc 
1 9 1 nm (CVI20W £ 

Kfc2 0] 

o 

N " (CH 2 ) 5 CN (CH 2 ) 3 (OCH 2 CH 2 ) n - 



n=34 

[0 0 6 0] $£ffll-8 20 

mmm 1 - 1 tm mizvx\ tzfivm c 1 4) xmt> 
s # u **->7;Mr u 5 w t %i5<fctf a - 
*7)Vi3)Vi£=.)V (N-t+fnAiH-fSH) -a>- 

* h+->5j?ij^->x5 1 u> (ft=f-mmz 000) 10 

wt%£^tr£S«&:£*lml£fflV>-C» 

ssic«x\2n&sj***u #y— A*#fc (¥^*4g 1 

8 7nm, CVI16W . 5"CT3}aM##L 

l 9 l nm (CVf 18%) "Cafe D, 
gfe&\Z®nXWc. 30 
Hbl 9] 

O O 
N - (CH 2 ) 5 C (OCH 2 CH 2 ) n O - CCH 2 CH 2 CO - 1^ 

o o o 

O n=34 O 

•••(14) 

[0 0 6 1] ^JSMl-9 

$mm i - 1 tmm\z lt, fcELTss c 1 5] -c*^ 

*3Mk*j;M*x^ (N.-**->3Aj'i-fSH). -co- 
^ h+->#U^=^->x^l/> GH^MS 0 0 0) 5w 
t%££tf£SW#&*lml£fflUT. VH5HI 



ll ~ -ll 

o o 

n=34 




-0-CCH 2 CH 2 CO-N jO - (15) 



[0062] $mm2 

Wt>i£tt^)V**ci'?~ tf (£(T. MbHRPt 

#V-A«>!KSiK5 00/illC. ^:*>-;WfcHRP£ 1 
mgig&£ii-fc0. lM'J>iiS« (PH7. 5) 1 
ml£fl!];L. 4*0-?! 2 4IBHWf#U HRP£'J#V- 
AKW«ffi»c@£{tLfc. Sephade 
x G- 5 0£fflV>TyjW«jgiU ^U#7-AH#£ 
cm:, HRP©SIT$5 1. 2-7ir 
^75>^ (10mmol/l) 0. 1ml SJO 
;L, 3 01CT1 OftfUH hU ^eico. 1 

n^i o n i »6<DMfe*tfl,e.tx 
it. io^**^, *js^j i - i fflgjSttu#y-A 

tt> f t-JHtH R P tlJftSfc'lfC^aCH R P S 

[0 0 6 3] ifctfcflU 
IPH*X7r?^;i'aU>2 Omg (2 6<zmol) . 
aV7.7-u—)l%. 9mg (1 0 (imo 1) ^.fctfvVt 
h"f;U*:X7T5 1 v^X^y-;VT5>2. 8mg 

(4(imoi) o^-^ffl^T. &Km - 1 tmmowt 
mz£K>, mmttmmo. 2 5%©A^^-tscKu^v 

-ASifc. ^(DU#V-A»C*JS0iI2i:N«tcUT5 1 

SfclCl. 2 -7xZU>y7S>« (1 Ommo 1/ 
i) o. imi 3 0tt?10»m>^- 
FU £<=>K0. 1 NBKKl 0 m 1 ^Jn^-fc*^ 3S&» 

H ij #V — ATMi^-^WbH R p &@5rc£&t^ r <t 
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